Introduction
Does a more open trade policy promote growth? This paper is about how much of the economics profession has evaluated the evidence on this question.
The question being asked is an important one. Broadly defined, that question is whether countries that trade more grow faster. Although it might seem obvious, it's equally important to ask just why one might care about this question. If a country's level of trade were somehow immutable and god-given, economists might still find the relationship between trade and growth of intellectual interest. It would not, though, be the hot topic that it has in fact become. The reason most observers care about the relationship between trade and growth is because of its implications for policy. It is the idea that governments might somehow adjust their trade policies so as to enhance growth.
Looked at from this vantage point, there is a behavioral aspect to the issue, not just a statistical relationship. If countries change their policies in certain ways, are they likely to experience higher growth?
The question begs for empirical evidence. Economic theory is informative but the predictions flowing from the theoretical literature are not unanimous. There are sound theoretical arguments supporting a move to more liberalized trade, but there are also sound theoretical arguments that support protection from international competition for some industries. In this paper, we provide an overview of how most researchers have generated the empirical evidence. Our emphasis is less on the particular results that a particular researcher obtained, and more on the overwhelming methodological problems that the literature has apparently chosen to ignore. Indeed, this paper does not provide a comprehensive overview to the trade and growth debate since our premise is that much of the evidence on which that overview would be based is inherently flawed. As the title suggests, the search for confirmatory results has too often ignored some very basic problems.
The debate on how trade policy affects growth has centered on the results of an influential body of empirical research that, even though not unanimous in its findings and policy recommendations, shares a similar methodological approach. This approach consists primarily of looking at cross-country evidence at the macroeconomic level. This literature attempts to identify the empirical relationship between the degree of openness to international trade and economic performance using standard econometric methods on country-level measures of these two variables. The preferred choice of variables and the exact econometric techniques employed have evolved over time. Each has improved.
However, despite numerous studies and these considerable improvements, the literature as a whole has not produced a set of results that provide informed and convincing recommendations for trade policy.
We review this literature, but the review is neither extensive nor complete.
Rather, we try to highlight the basic approaches to the trade and growth question that branches of the literature have adopted. We then argue that virtually none of these approaches really addresses the trade policy question. When we ask whether the results are informative for the practice of trade policy, we conclude that the answer is "no." We instead argue that it is more important to focus research on the ways in which trade policy might impact growth. By researching the mechanisms through which trade impacts growth instead of correlations in outcomes, researchers will be better able to evaluate when trade policy will be development policy. We conclude with a cautionary note on the increasing irrelevance of the measures of trade policy used in the studies of trade and growth.
Lessons from the available evidence
The discussion of the existing literature is organized around three questions. 
i. Early evidence
A natural first approach to the estimation of trade policy's effect on economic performance is to look at the statistical relationship between measures of openness to trade and measures of economic success. If openness to trade promotes economic development, one should observe that countries that are more open grow faster and attain higher levels of income than countries that hinder international trade. This is the exercise performed by a large fraction of the early literature. Examples include Dollar (1992) , Sachs and Warner (1995) , Harrison (1996) , and Edwards (1998) 1 A recent paper by Wacziarg and Welch (2002) , however, reproduces the methodology of perhaps the most influential of these papers [Sachs and Warner (1995) Ordinary Least Squares regression, the tool used in most of the early studies on trade and growth, yields biased estimates of the coefficient of interest-the impact of 3 Most individual papers are also subject to particular conceptual and empirical criticisms. See Edwards (1993) and Rodriguez and Rodrik (2001) for detailed assessments of some of these papers.
openness on growth-in the presence of endogeneity or omitted variables. The examples above-and others the reader might think of-strongly suggest that endogeneity and omitted variable bias are not likely to be minor technical quibbles; they might be driving the results.
ii. Recent evidence
The trade intensity of a country depends on both policy-induced and geographyinduced barriers to trade. A problem with policy-induced barriers to trade, as noted above, is that they are influenced by both economic performance (the endogeneity problem) and other factors omitted from the usual growth regressions (the omitted variables problem). Geography-induced trade barriers, such as distance to other countries, proximity to oceans, and population are instead (plausibly) neither affected by economic performance nor by any omitted variable that also affects economic performance. 4 Frankel and Romer (1999) base their estimation strategy on the exogenous character of geography-induced barriers to trade, which they use to instrument for trade intensity. The instrumental variables approach then essentially uses the relationship between geography-induced barriers to trade and economic performance to infer the impact of policy-induced barriers to trade. Frankel and Romer (1999) find that the geography-induced component of trade does in fact influence economic performance: an increase of ten percentage points in the share of trade in GDP increases income per capita by a magnitude of between ten and twenty percent. This result is consistent with the early evidence, which thus appear robust to the instrumentation of trade intensity with geographic (predetermined) variables. However, as we discuss next, once other relevant (omitted) variables are included as controls in the empirical specification, the robustness of the estimated positive relationship between openness and growth seems to vanish.
A theoretical cause for concern about the extent to which a result such as Frankel and Romer's could serve as guidance for policy is the implicit assumption that both geography-induced and policy-induced barriers to trade impact growth in a similar way.
Frankel and Romer (1999) acknowledge this problem noting that "differences in trade resulting from policy may not affect income in precisely the same way as differences resulting from geography." Rodriguez and Rodrik (2001) In any event, the finding that trade has a positive effect on growth is not robust to alternative empirical specifications that control for omitted variables. The first group of omitted variables includes variables related to a country's geographic location. Here, geography is thought of as a direct determinant of long-run growth. A typical example is the distance of a country from the equator. Easterly and Levine (2003) point to the fact that "…compared to temperate climates, tropical environments tend to have poor crop yields, more debilitating diseases, and endowments that cannot effectively employ production technologies developed in more temperate zones" to motivate the inclusion of "distance from the equator" in the empirical specification. Frankel and Rose (2002) , Rodriguez and Rodrik (2001) , and Irwin and Terviö (2002) include this variable as an additional control in the Frankel and Romer framework. Other geographic variables, such as the percentage of a country's land area that is in the tropics or a set of other regional dummies, are alternatively considered. While Frankel and Rose (2002) find the results to be robust to the inclusion of geographic variables, Rodriguez and Rodrik (2001) and Irwin and Terviö (2002) find that the effect of trade on income per capita is substantially reduced and is no longer significant.
A second group of variables relates a country's level of institutional development.
The inclusion of these variables in a regression explaining cross-country differences in per-capita income is suggested by a literature that focuses on the role of institutions in economic development [Hall and Jones (1999) (2002) and Alcalá and Ciccone (2003) combine the trade and institutions theories into a unifying framework that allows them to estimate the partial effect of each of these forces. They find opposite results. Rodrik, Subramanian, and
Trebbi (2002) find that while the effect of institutions on income per capita is robust to the inclusion of trade as an explanatory variable, the effect of trade is not robust to the inclusion of institutions. Alcalá and Ciccone (2003) propose the use of PPP-adjusted GDP to calculate openness, and find a positive and significant effect of this variable on per-capita income. Dollar and Kraay (2003) argue that, due to the correlation between the variables capturing "openness" and "institutions", and also between the instruments typically used for these two variables, the identification of the partial effects is weak.
iii. What do we learn?
The final verdict on the impact of openness on growth may have to await further work using alternative datasets, variables, instruments, and empirical specifications. But the available body of empirical work shows that, once earlier methodological problems such as endogeneity and omitted variable bias are addressed, there is no robust evidence of a significant causal connection between openness and growth.
The results might seem disappointing-after all, they do not answer the question that motivated the literature in the first place. However, we next argue that there is in fact an important lesson to learn from this literature. We learn that the question: "Does trade openness promote growth?" does not have a simple and unconditional answer. Thus formulated, this is not the question we should be asking.
The limits of the typical macro-evidence regression
Suppose researchers figured out a completely convincing set of solutions to the endogeneity and omitted variables problems outlined above. Even if the regressions using macroeconomic data could be executed to perfection, the empirical framework would still have at least two flaws. First, every trade and growth regression we have examined summarizes trade policy as a unidimensional index-that is, the combined impact of the different aspects of the commercial policy of a country is represented with a single variable, which captures the degree of "openness" to foreign trade. Examples of this unidimensional representation of trade policy are the openness index created by Sachs and Warner (1995) and the traditional trade intensity index (volume of trade divided by GDP) used by Frankel and Romer (1999) and several other authors. This representation, by design, rules out any differential impact of alternative policy options that result in the same level of measured "openness".
Second, none of the regressions we have examined allows for the fact that a given trade policy may have different effects, depending on the economic environment under which it is implemented.
Even a quick review of how trade policy might work suggests that both of these modeling decisions are unrealistic. In reality the effect of trade policy on growth is the combined result of many policy instruments operating through many different channels in a particular economic environment. is that it was not the overall level of protection but how protection was implemented that explains the differing experiences of these two groups of countries. For example, the Korean government provided protection and import licenses to selected firms and sectors on the condition that they fulfilled pre-established objectives such as export targets.
According to this view, just as important as the protection itself was the fact that Korean firms expected the government to enforce this quid pro quo. In contrast, the disciplinary role of the government was mostly absent in the Latin American experience, where high levels of protection perpetuated inefficient industries. How do these two views fit into the typical trade and growth regression framework? The first view fits reasonably well.
The hypothesized positive effect of trade on growth maps directly into a prediction on the sign of a coefficient estimate. The second view, however, cannot be as easily accommodated into the framework. For example, the unidimensional index of openness is unable to capture the disciplinary role of the government or the appropriateness of the particular selection of firms or sectors to protect. Similar levels of overall protection may in fact disguise enormous differences in incentives that firms face. 
Focusing on Mechanisms: Using the microeconomic data
Thus far, we have focused mostly on what the previous literature has (and has not) done. We have concluded that this literature, at the end of the day, is quite inconclusive. The fact that clear answers have not been forthcoming does not mean the question is unimportant. To the contrary, we want to know "Does the free trade mantra really work?" Does a more liberal trade policy, appropriately implemented, promote growth? As important as these questions are, the cross-country growth regression framework, the workhorse of the entire literature, is the wrong tool for the job. We argue below that this framework has consistently used the wrong sort of data. We further argue that the literature's focus on outcomes instead of mechanisms is responsible for the ambiguous conclusions of the literature. Furthermore, this focus on outcomes severely limits the policy relevance of the existing trade and growth literature. We proceed by first advocating a change in the type of data that researchers interested in the trade and growth nexus might use. We then attempt to make a case for shifting the research focus from outcomes to a more careful examination of the mechanisms through which more liberal trade policies might enhance growth.
•
Data Issues
The existing trade and growth literature has consistently used country-level macroeconomic data. The problem with country-level data, in a nutshell, is that they are not sufficiently informative. Countries do not produce anything and countries do not trade with one another. Firms and consumers do these things. Exactly how one intended or expected to measure the impact of trade on incomes without any reference to firms and/or households is something of a puzzle. The idea behind using national-level data is presumably that, in some sense, it gets it right on average. That while some firms gain and others lose, that while some households benefit and others suffer, and that while some industries thrive under more liberal trade while others contract, national-level data somehow averages all this out. Furthermore, the national-level data gets these averages right not just for a given country but for all countries. While all this could be true, we are unconvinced. Instead, perhaps the national-level data have been used because they are easy to use, because they are mostly readily available, and because they make it pretty easy to sit at one's computer and run STATA do-files until one's eyeballs glaze over.
That it is easy doesn't make it right.
Country-level data leads one to author papers that seem to address the big questions-questions like "Does trade enhance growth: a 162 country study of the world since 1972." We suggest below, though, that more progress might be made by asking "smaller" questions and writing papers such as "The impact of trade liberalization on groundnut farmers in Senegal and Gambia." Some of this is of course a matter of taste, but perhaps we as a profession risk our longer-run credibility when we make grand claims that might appear in the Economist's "Economics Focus" page, but which overreach. Country-level data, while informative for some issues, simply are not granular enough to capture how trade impacts firms and households around the globe.
• Mechanisms
The aggregated nature of the data often seems appropriate because the question being posed is sufficiently general. Asking whether trade makes a country richer cries out for country-level data on trade and income. At the heart of the problem is the focus on outcomes instead of mechanisms. Researchers ask whether more liberal trade enhances growth without explicitly asking why this might be true. These authors presumably have an economic model in the back of their minds. They seldom, if ever, get around to writing it down. This turns out to matter. A well specified model could help answer the following sort of questions.
• Which variables need to be in the model and what role do these variables play in the trade growth nexus? Relatedly, are the variables for which data are available reasonable proxies for what really ought to be included in the econometric work?
• Which variables are omitted and hence are captured in the disturbance term of the regression? When this question is explicitly addressed in a model, one can then evaluate whether the usual assumptions about the residual in OLS (or otherwise) make economic sense. This relates closely to the next question.
• Which variables are exogenous and which are not? As it relates to estimation and whether one needs to use instrumental variables, this is an econometric issue.
Namely, are included regressors correlated with the disturbance term? To sensibly answer this econometric concern, though, one really needs an economic model, not just plausible stories. For example, while "institutions" has an endogenous sort of ring to it, exactly why are institutions (somehow measured) correlated with the economic phenomena that are aggregated into the residual?
• Through exactly which avenues does trade enhance growth? This is explored further below. Addressing this question is key if the results are going to be policy-relevant. As noted in section 3, there are many ways in which trade and growth could interact, and they don't all result in a linear regression of growth on a uni-dimensional index of trade or globalization.
• What are the dynamics? It is important to understand and model how the relationship(s) between trade and growth change over time. This is likely to address two related issues. First, how might the particular relationship between trade and growth vary depending on a country's stage of development? For example, the disciplining role of imports may be stronger (and hence have a greater impact on growth) for a newly emerging economy than for a welldeveloped one. Similarly, policies that open an economy to FDI may be more relevant in middle income countries than in very poor ones. The general issue
here relates to the state-dependence of the impact of policy. How a policy impacts growth may depend on when it is implemented. Second, even if there is no state-dependence to policy, the role of fundamentals like transport costs and information technology-issues that may explain how trade and growth interrelate-may change over time. Even without state-dependence, it is important to model how (non-state-dependent) relationships change over time.
In short, a model forces the researcher to think about just why trade might enhance growth. In so doing, it overcomes one of the problems with the traditional country-level approach. A focus on mechanisms rather than just outcomes provides insight into choosing among the different flavors of trade policy. Conversely, without a model, it is hard to convincingly answer any of the above questions.
The main benefit of a model is that it allows researchers to start to explore the ways in which trade might enhance growth and investigate the empirical validity of particular avenues. A secondary benefit is that when the econometrics are more closely tied to a well-specified model of economic behavior, one can engage in the iterative process in which if the data do not support a particular prior, one can examine just where the theory fails to find support in the data and then re-visit the model. That process allows one to ask if there are perhaps more reasonable modeling assumptions that have more empirical support.
If the trade and growth literature went in this direction instead of the current country-level growth regression direction, the "trade and growth" literature would include the following:
• Detailed plant-level studies investigating whether more competition from abroad makes domestic markets more competitive (by reducing price-cost margins)
hence leading to a more efficient allocation of resources and higher real incomes.
• Detailed plant-level studies investigating whether international competition somehow forces domestic firms to be more productive. Higher productivity would be expected to contribute to greater growth.
• Studies examining the spillover effects of international trade. Goods trade may facilitate the transmission of knowledge, and knowledge accumulation may lead to higher growth.
• Studies examining the spillover effects of foreign direct investment (FDI).
Perhaps knowledge is transmitted by watching how foreign-owned plants produce. This knowledge accumulation might also contribute to higher growth.
• Studies investigating who works at new FDI plants. In the presence of substantial unemployment, FDI, even absent spillover effects, might increase employment and hence incomes. Do these new FDI plants increase employment and/or raise the wages of the already employed?
This list is illustrative, not complete. There is, in short, a reason why so many economists believe globalization might be good for growth. In fact, there are many such reasons and the policy implications clearly differ across them. For example, in South Africa, it may be the employment effects of FDI that most contribute to growth while the potential for knowledge spillovers through goods trade is limited. Such an instance would point toward encouraging FDI but with more regard to whether the new investment requires substantial labor and less regard to technology transfer issues. In Venezuela, it could be that a protected and collusive domestic market would respond positively (from a social viewpoint) to liberalized imports but that more FDI would just add another player in the collusive domestic market with little impact on net welfare.
The list could go on. There are, though, two main lessons to take from this discussion.
First, by modeling how trade and growth (or incomes) relate, researchers will be better placed to choose among policy options. It is a lot easier and more intellectually sound to draw policy implications when we know how trade and growth inter-relate.
Second, as a profession, we know how to do the sorts of studies we advocate. The literature is full of studies looking at all of the examples listed above. Consider, for example, studies looking at the role of trade on productivity in Chile (Pavcnik, 2002) , the role of foreign ownership on plant productivity in Venezuela (Aitken and Harrison, 1999) , and the role of trade on market discipline in Turkey (Levinsohn, 1993) . There is yet no systematic attempt at finding a unifying framework for understanding how the results of these studies translate into policy recommendations. Moving in the direction that we advocate, soon there might be. But broad and generalized answers will be rare.
Rather, the trade and growth nexus may vary depending upon the policy instruments and the prevailing circumstances. The answers will be more specific and limited in scope. But they will be more informative and reliable as a basis for policy.
The Changing Nature of Trade Policy
Whether one uses the traditional country-level regression approach or the more idiosyncratic approach we advocate, it is still necessary to somehow measure trade incentives and other investment incentives, production sharing schemes, support for supplier network formation, provision of infrastructure requirements, and sharing the costs of training the labor force. To the extent that these are important current policy tools (and we suspect their role will only grow in the future), three issues arise.
First, as noted above, the disconnect between today's policies and the sorts of policies that were in previous empirical work means that one needs to be very careful about extrapolating the results of the existing literature. It may be that export promotion and FDI attraction policies have the same impact on growth as a reduction in tariffs and quotas since each plausibly increases openness. But this, at this point, is a matter of faith and not evidence. Second, incorporating these newer tools of trade policy into the growth debate is a splendid idea, but it presents challenges. It is a good idea because it is important to know, for example, whether tax incentives to attract FDI enhance growth.
It's a challenge, though, because these newer tools of trade policy are hard to measure.
Third, while tariffs and quotas are often sector-specific, these newer tools of trade policy are even more so. Because they are often fairly narrow, they may not be well-suited for the sort of macro studies of trade and growth that populate the literature. As we peer into the future, the next wave of the trade and growth literature will need to confront the issues posed by these newer instruments of trade policy. In this regard, the jury is not just out; it has not even convened.
Conclusions
Does trade policy promote growth? As economic policy questions go, this one is important. Unfortunately, the attempts of a long literature looking at cross-country evidence have failed to provide a convincing answer. Several studies find an empirical connection between openness and growth, but they tend to suffer from basic methodological shortcomings. Recent studies address these shortcomings but, once they do, they no longer find a robust empirical relationship between openness and growth. We interpret this to mean that the linear regression framework typically used is too simplistic to capture the true underlying relationship between trade policy and growth-a relationship that is full of nuances and dependent on mechanisms and circumstances. A different approach seems more promising. This approach looks at micro-economic evidence instead of at macro-economic evidence. It focuses on and models the specific mechanisms through which trade or trade policy operate instead of looking directly at the macroeconomic outcomes. It takes into account other elements that might influence the impact of policy measures instead of restricting this impact to be state-independent. This comes at a cost. This approach is more limited in scope. In particular, it does not provide a simple answer to the original question. Instead, it can only provide (conditional)
answers to partial aspects of it. Whether one is comfortable with this more limited approach is a matter of taste. Because we believe that there are in fact no general answers to the trade and growth question, we are comfortable with investigating the
